A number of approaches have been proposed for the treatment of intracavernous giant aneurysms. In the present study, we have analyzed long-term surgical outcome of 27 consecutive cases of our experience. All the cases were unruptured and symptomatic, showing symptoms such as extraocular movement disorder or visual disturbances. Thirteen cases were male and 14 cases were female. The age of the patients ranged between 11 and 75 years (average 52.2 years) and follow-up periods were between 1 and 20 years (average 7.7 years). Abducens nerve was disturbed in 20 cases, oculomotor nerve in 12 cases, optic nerve in six cases, trigeminal nerve in six cases, and trochlear nerve in five cases. In addition to conventional angiography, three-dimensional computed tomographic angiography, balloon test occlusion (BTO), slow injection angiography, aneurysmography, and single photon emission computed tomography with BTO were used to determine a method of treatment. Therapeutic modalities of the present series were as follows: four cases were unoperated, common carotid artery ligation was performed in eight cases, internal carotid artery (IC) ligation in three cases, IC ligation plus superficial temporal artery (STA)-middle cerebral artery (MCA) anastomosis in four cases, IC ligation plus high flow vein bypass in three cases, IC trapping plus STA-MCA anastomosis in three cases, and direct clipping in two cases. Although two cases showed early and late ischemic complications, other cases demonstrated improvement of cranial nerve dysfunction relatively soon after surgical treatment and long-term outcome was generally good. It is concluded that good long-term surgical outcome is obtained for intracavernous giant aneurysms by selecting adequate surgical treatment based upon careful preoperative evaluation of these aneurysms using sophisticated diagnostic methods.
Introduction
Common carotid (CC) or internal carotid artery (IC) ligation has been the main surgical treatment for intracavernous giant aneurysms. 8, 22, 29) Recently, IC ligation combined with bypass surgery or direct clipping of the aneurysm has also been reported because of the development of preoperative cerebral blood flow reserve evaluation, the accumulation of the knowledge of the cavernous sinus microsurgical anatomy, or the development of the microsurgical techniques. 1-6, 9, 10, 12, 24, 28) We have treated 27 cases of the intracavernous giant aneurysms by several surgical options and obtained good surgical outcome. The purpose of the present study is to analyze longterm surgical outcome of our experience.
Materials and Methods
We have analyzed 27 consecutive cases of the in- 
Results
There were four unoperated cases. The age of the patient and the existence of other systemic disease were the reasons for conservative treatment. Followup periods ranged between 5 and 11 years and the size of the aneurysm and the neurological symptoms did not change during follow-up periods ( Table 2 ). There were eight cases treated by CC ligation. All the cases except one showed complete (4 cases) or partial (3 cases) recovery of neurological symptoms. One case showed complete recovery of abducens nerve palsy after surgery and spent normal daily life for 5 years when he suddenly suffered from cerebral infarction probably due to the migrated thrombus. Long-term outcome of other seven cases was good (Table 2) .
Three cases were treated by IC ligation. All the three cases showed complete recovery of the neurological symptoms after surgery and the long-term outcome was good ( Table 2) .
Four cases were treated by IC ligation plus STA-MCA anastomosis.
Complete (3 cases) or partial (1 case) recovery of neurological symptoms was observed after surgery. The long-term outcome was good in all cases ( Table 2 ). There were three cases treated by IC ligation plus high flow vein bypass. These cases were young cases in their 20s and 30s and saphenous vein was used for external carotid (EC)-M2 high flow bypass. Two cases showed complete and one case showed partial recovery of neurological symptoms after surgery. The long-term outcome was good in all cases ( Table  2) .
There were three cases treated by IC trapping plus STA-MCA anastomosis.
These cases were the cases in which direct clipping was initially tried but was not accomplished, then IC trapping (cervical IC and immediately distal to the aneurysm site) plus STA-MCA anastomosis was performed. Two cases showed complete recovery of neurological symptoms after surgery. One case showed cerebral infarction in the MCA territory after surgery because the temporary occlusion time of the IC to try direct clipping of the aneurysm was too long (Table 2) . Two cases were treated by direct clipping of the aneurysm.
In both cases the neck of the aneurysm was located on C3 portion (anterior siphon knee) of the IC. Trapping-evacuation technique30) was used to obtain decompression of the aneurysmal dome. Aneurysmal wall was opened to confirm the inflow and outflow orifices from the interior and direct clipping was performed.
Preoperative abducens nerve palsy disappeared after surgery in both cases and the long-term outcome was good (Table 2 ).
Illustrative Cases
Case 1: A 50-year-old male experienced gradual deterioration of diplopia for a couple of months and was admitted to our ward. The neurological examination revealed that the patient had left abducens nerve palsy. CT scan and angiography demonstrated a left thrombosed intracavernous aneurysm 35mm in size (Fig.1A-E) .
BTO of the patient showed no neurological symptoms but SPECT with BTO demonstrated apparent reduction of cerebral blood flow in the left cerebral hemisphere.
Left IC ligation plus STA-MCA anastomosis was performed (Fig.1F,  G) . The patient's abducens nerve palsy disappeared 2 weeks after surgery and postoperative magnetic resonance (MR) imaging confirmed thrombosis of the aneurysm. Case 2: A 34-year-old male complained of diplopia and was admitted to our ward. The neurological examination revealed that the patient had right abducens nerve palsy. Angiography demonstrated an intracavernous aneurysm 28mm in size ( Fig.2A, B ) and slow injection angiography revealed that the neck of the aneurysm was located on C3 and C4 portion of the IC (Fig.2C-F) .
Although the patient did not show any neurological symptoms during BTO, the SPECT with BTO showed decreased cerebral blood flow in the right cerebral hemisphere (Fig.2G,  H) . Considering the age of the patient, right IC ligation plus high flow vein bypass was performed.
The abducens nerve palsy disappeared 1 week after surgery and postoperative angiography disclosed patency of the EC-M2 bypass (Fig.21) . Postoperative MR imaging showed that the aneurysm was thrombosed (Fig.2J, K) . Case 3: A 56-year-old female complained of diplopia for the past 3 months and neurological examination on admission disclosed her right abducens nerve palsy. Angiography revealed that the patient had a right intracavernous giant aneurysm 32mm in size. Slow injection angiography revealed that the neck of the aneurysm was located on C3 portion of the IC (Fig.3A-H) and direct clipping was performed (Fig.3I, J) . Her abducens nerve palsy disappeared after surgery and the long-term outcome was good. 
